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tuz&mi-x&ttzx m&ztvfz&m^-xi&m 
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/p. 

urn® 5 1 i^sst^B^-xigfc ^se-rsft 
^m.co->-b^izx^^tnmm^mm 
xf>o. ±Eia»3£st ±me^-x«t cofStga 

-■ij<7>im<r>±M&mmzxvi-y?Lxmi<viL$m 
n-t&jMt. wmm^iiLximmmzv-^f 
-«»u ±mmmnMLxmt<r)3Lm<r>i&m 

affizme&jm&^v+yrLxisix h -yc-we 
±ssv7-m?tr&£-rh£mwj&w-yt:. ±m 

z>wm>*9-y*mf$tf-h3MttL. ±a&g<- 

mtxim&m&ti^&m^-x&t tm^hT. 
shirts z. t imib-r{,^mi^v7-^ is^-iur, 

hmmmTZfmthimm&nmmjMk . m&m 

w&**v*yrLxmLm£wiuthjmt. m. 
®&£mmLxmicr>imcr&mffi$;x h v^-t-rz 

^zmma&w-ytixvissMmtt&s-r 
&wmim&&^?~y£Bdifhtmz. ismnm 

m£m£&/*9-yk±s&m* y^m^xmrnnn 

tmz^&vmmm'W-yzmhzwm'w 
-y±. issmmsas^^-ytnm-th&M^ 
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mmm t ±m&m^-xm t *>iafc¥*fc0>*e» ^~ 

[0001] 
[0002} 

X^Z>. 

[0003] B5 {i«*<O^«c/NV-t^-n'«0Bf 
Kfia&^-Vl 13±fcAy;WWcJ:D#£3*i*: 

IGBT, 7 54 *4 — JW4 

^^-yi l 6±fcwrf*Wc:.k9J&&3*u >**7- 
Ett^-yi l 3±fcw?W*lcJ:9«£$*ifc± 

[00 04] ifc. 7J±/V7-^2t>J:WaS«^3 

£Hig-f s x o iz^m^-xi&ms. i 

m t izx ^^M^-xmum i zmit-?z> y-x 

£85 J: o fc^-X8rtfc3fc«S*i£x;K*yffijg'e* 

JtW^fr/W-^jL-/!/ 1 0 0£8jfcl/O>£. 
[00 0 5]i5cfc, 06fcJ:9. SaW*/*?-*^- 
;H 0 0 fcfcttS&S^-Xigggfi 1 *^iflt 
Htcfcwc. 1 1 nm&?m£miK:Tfr$ttif> 

t>%&£mi-xi&.. 1 1 2«£s<-x«i i i<r>± 
tmLztittmu. 1 1 3<i«s«i 1 2<r>±tim 
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9-yTt>*). Gm^-xmi 1 1 . immi i 2ij«t 

±HBK*>'W->' 1 1 3 tc J: O±0»«S 1 1 4 £ 
fltJSU iEKStS^-Vl 1 3tc«05fc^rfrt 

[ 0 0 0 6 ] 11 5i*tfy Xtm$&#t Lfcx 

^^jes^»»ig (^xx^^^ff) . 1 1 
6.ii m^mmi 1 5(7>^±ffitfisft(t^>^ 

5<om««0®mt:««ji?Ll 1 5 a£»j£LTS!^* 

£»u «a?Li 1 5 aLnftmwffi.ztdz.mx v*m 
tzx*)mm®ss&&>*?->i i 6fc®i»iiig8«tt>m/\- 

-yi i nmmm, m^f) <r>m3#mw- 

[ o o o 7 1 £*>\ tejasu 1 5 „ mm&&>*?- 
>i i etJit^osiiiiissa^^-yi i 7fcr«tD«g 

20 9@ftSt£ 1 1 8£»*U $0»IhIBS«1 1 8t±l6Ji 
«1 1 2<7>±0BiSS>'t : ?-^i l 3#f^S*rOvSr 
^£?>fgt£ 112a IZ&fii/- hi 1 9 £tf LT#£ 
£)h.TV^. *LT. SI»l5lKffii»/^->l 1 6tC« 

[0 008] H7K. 06tC^L^«*cO^^V- 

t x ^.-^ i o o izn m> &m<.-ximfm i crm± 
sm^-xtmrn®. i <?mgTu*:xt:nwt& . 

30 [0009] S7fc*Hvt. ^g^-X«l 1 l<0±ffl 
±(3e&8il 1 2*. 1 2^)M^8 

«r»>x^ hxvfym OiHKffia^^-y 113 

^s<-x«i 1 1 . tmm 1 2n±v± 
mBm**->i 1 3*»^s±0BaRi 14*^ 

[0010] SB£. ifeSSl 1 5<O0^ofiSfc:. iff) 

a»Lll5a5-ja£UT^«7^i&ifcL. R3BL1 15 
40 a<OrtMlCjJBSI*»/*«£»j£-r£. iJCK. Ji^^B 

yil7*«fct^i:t:J:0. SlflPHHSSS/^-y 

116 tmmmmm^-y i 1 7 t^aaTL 1 1 
5 awrtji<o±^^ omswfcML. m 
mmmmnt-vi 1 7$rso«iHiji o^-thn <o 

Lfc«»0»fflRi 1 8*«t 

[001 1] -t<DS. ±@«JSS1 14fcBJtS*g»« 
50 1 12tf>j?r£tf>88£i 12afc:$Offl0»«Sl 185rK 
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< . ^m#jv7-^jjL-/u i o on&nt Lx&ati 

[0012] fcUtcort < . fa^fjy^-t y'a 
10 0 fcfclf &&R<-x*g*ig« 1 tt&g^-x 
«1 1 1 . J&JHS1 1 2t>«ttf±|l!»}K»/^-y 1 1 

3tcj: 9«WtS*ut±iii»gisi 14. axvimfm 
«i 1 4 cants'- m 1 9&m^x&m2tit&im® 
mm 1 1 8tcj: ow»*i?»*. 

[0013] 

=S*-Mi. ±B*8S«1 1 4W±tca»0BfflRl 1 

-m^-x&mm i ossicle u 
1 1 4 1> J:t^W®*5^fe 1 i8*«xg/?coie-^8ss 

[00 14] ifc. ±0BfflE114tt. ±0»K»/t 
1 3#lH?)*Ofl|j£-C*>9. tAJHHHM 

itimsfi^^iiiflmi i4*>\ 
[0015] vK^Bflji. ±Mcn^mA^mm-ti> 

[0016] 

[^s^iffifc^-sfc^K^a] m<&imz&&¥mi* 

LX1S.X V v'*-m<DZmtz±Mi/V7-m : i i i&&? 

oim^i^m* ^mz-ftiximzmsm'W 
hw®m*9->im$.zii. ±m&m^.-xmm& 



[ooi7] ^2<rmmz.mh^mi/nf^p-^j A -)v 
io xv^mtfjmisixtimknmizmi&k&t. ±m 

mmm8sm>w-yimi&ix. ±s^s.^-xnt 

[ 0 0 1 8] ^^JlifflCftS^ft/tV-tya-^ 
tim»3ft£#&IIKJ: Z~*iz&mi,t:i><r)X'$> 

[0019] &4<mmz&h*mKtv7-*z;*.-A, 
iSjL-njzti^x. mu&#9xm*&mb Lfcx 

[0020 im5mmz»h^mi^v7-=t^jL~^ 

40 »i. ^l^KHBMti^c^BSCfti.^iitc/tv-t 

v A -^fcti^T, tmm t ^m^-xfr b * 
zffismK *miLn^-h#£xmsiZiiz®wm 
wftx*> r ). ismmfcbim&m^-xftbrtffiiz 

UttTftffiW l Z b t J: 0 . WTL^ ±^«fflT5t» 
[0021] IB6<^BBtcBS^«yt7-*S^-/P 

st. mmm.b&m*-xMb*mLt:®f&<7>& 
m^-xwgmm&mbziiu ±Mmm&co 
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-*sMtu iM&mfcznm Lxm^^m^m^ s 3 ji@ 2 £^ Lt:±^-xKmm.<mm.u z m 
mcn^finftmiz&m* ? *m&mi&ti>jMt » ± [0024] actjv >t „ 1 tt&m^- 2 

±E^N*v-S^J:fi^tS±08iSK^-^-y$-, ±JE -y\ &±&\yyftmz£ D&£3*ut I gbt. y 

ximmsL<rm&m#. issmmtig&mi- [0025] zix. ^im^-xmmfo 1 tzm 

xwct <?m&muwmi'- hwymm^m,xrm hm&rmmsw^-> 1 &±.&s>ym\z x 0 

tc. -ttafc&Bi^-yi: ±M^m<-xiRk<nm^ vhm&m*ws&&>*9-> 1 9±fc^>y#m= 

[0022] m 7 ffymHz&h^mtfrW-*: 'J 3. ~)V [0026] 7»±n*7-^2tiJ:tffflffl8B 1 3 

v>m&7m±. w-mTt>*imw-m?i:9i»t 20 tm^h£o£^<-xmmii±£m&zti. 

Mt&m^-xmt HgmLKft&cD&Ri-xi&m m^-xtmmt.1 tnmttx *)&m*-xi&m 

mcrmmjMtttL. im&mteoimi-Wr. & mfrmLt^ty-xsimALx^. 9\t^~ 

±iBtc^SSr!ttft»tfcl6»St:fctt«»-#^±iiB<^ n=F2&S:xmm=F 3£§d J: 3fc*-X8rtfc3fc« 

a<0?L5tfrLT±a*eS«t:P-if-f-l!iWL. ±136 xtf*^SHB9fcJ: OUJI^® 1 1 LTWIfcAV 

mc<r)m.£imt&JMt „ immvmftjntmz. [0027] ace. m 2tz* v&m^-xtmm. 1 ^ 

x^^y^LT±£Xh«y-'<-fflt±a^t»7-^5rS 30 T^S«S<^g'C-X«, 1 2\i.ifyXim^Mt 

&®mm&^<?~y*mm~hh*i*i. i^KJna (^ax^^s**) .13. 1 4i±ffi»si 

-f*. ±ESJ«l5ll8iS8U^-yfc»«f6ttSfc:. [0028] ifc. 1 6tt«?Ll S<mmzfflLLtM 

fc i:3ti£*K-X|£ t COfatC ^- [0029] ZLX. 18. 1 9«*/?. JfeltSU 2<7) 

h««0S«a^RATi«aE*U. ±SWLt:±^^ -*^)±iS(ctJ{t6ffllS 1 3 1«^< -y^Ji l 7 fc 

mmmm>w->t±mm'i-xmt(n®£m%. mtmsw^->xh o , m 1 fc^trt < , ±0 

^?<^6»lSr»lSL. i«0«®T±^^9S-«fl:$ »Sa/^-> 1 8tliytv-^2-«?>±I5|»Sg^4*« 

[0023] ilX^h. 

im<vm&mm mtmmi . aia. [0030J tn. 20. 2i«^. jas«i 2m. 
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mww-y~et>z. wmw-y20te. ±b 

mi&'W-yi 8bXlBt&tm£.BtfL2ti. 01 C 

m£B&$ti*:m*v*mi e^Lxmm^tt^^ 

SafcttLT&^-xlKl I'vBtJIfc-rS. ft 
v*m 1 6 ^LTitHtf&E&^-y l 8 fc&K3*l 

Kmmrw->m. smma&v-y 

[0031] mmimm>v->2um 
wmw&w-y\ 9txisth<m£m£ix. m 
mmm/v-yi 9t&ms.i 2£*L-tmi 5 

n9->\ 9i:s*jiu &&m (w&tr) *>*ji& 
iftffly^-y^fiti^rsfcjt^ 'V7-m?2im$i 

Lv £g^-x«l l£:frLTfBf»-Sy>rX£j£iK 

si 2fc«fc^ies«i 2<m3mtzim2ti££®8$8t 
wv>->is. mmmiSMW-y 19. fti^t 

2 Oii.fcVWPaftmW^-y 2 1 fci 016 
MSS2 2S:«|£L-CV^. 
[0032]**. 23tt^g'<.-X«l lfc|g|8S« 

2 2k$m%-rhti#><rM8Ji&m. mmtexxfiga 
wimzmtMii^is&mftmx 0 <*xx#* van 

y2 Ot>J:t«Bffl0JB«flSffl^->2 1 fc^S^-x 
S 1 1 *>ifeWfcjS5ti« 2 COtm® 2 3a £jJM 

[0033] VLtOZt < . ^g^-vtJfegSSl fcL 

1 1 fc*fe8£«2 2 fc<0Sfc:*fe8B2 3 a£#£U:tt 
!T^*l.*»£««-rSi£tSl2 3tCT«lS$ilTV^. 
[0034] <Wc. B3£J: Kl&m^-^tmmicT) 

wmrn^ximmfh, t-r. B3 <a> tztmx. 
mximttnt u n±isfc:^^si 3. 1 a# 

i2^fiiu mm\2<nmm\4Ka 
v&mmom. 1 5cojian f^^r^^? „ m 1 

3. 1 4<o^jSt:vx^^ (B^ef) U IBS 14 
fcfctt 1 5 ?»ft£^£@Bftrf?l 1 5 1 fcRgW 

ai 4 a^»>x«y hx»,i->?tzx vmn-rt. 
[0035]tf;fc:. H3 <B)tct>vv^ msi4tzm 

□ Lfc?Ll4a^LTie«fil2fc. 

U I6*i«l 2^ffilLT<6^<^»Sl 3£xh^<- 

t-r&«sfiow?Li s^mr*. 

[0036] <fcfc. H3 (C) fcB^T. St*?=*£tt 
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S7L1 5t=»j£Lfc8M>y*El 6^LTI6«« 

1 2^±iii<^s 1 3 k ggg 1 4 1 zmsm&iim 
#)&mr&. wtli s^jsskoikibjsi 30 
sffifc^s 1 4<rmmtmmi 1 2<orts®tc«^ 

[0037] H3 (D) fcfclrvc. m*v*®i 

10 -f) U ^JSl3i:^-y^Sl7i:<^«®ftt5j:t«H 
IS1 4 fcSl* 1 6t^iM^tx 7 fy/ 
U 1 2<7>-^r<o±Bfc:±lll»ffia/^-y 1 8 
&£tm#Mi$S&W-yi 9£. fiWr<o±ffifct>*t 

SiHESSia^-y 1 8 fc*tlfr*-*<age«?ll 5$: 

^•L-c±iii»ije/^-y 1 8 kwm&z.vmsti£m. 
mthwnsw-> 20$^. sd»0Ba«i^t^-> 1 

mmm>w-y 2 1 ^bi^-s . 

20 [0038] H3 (A)MB3 (D) fc^Lfc 
ISfcJ: 0 . JfeSRl 2<rm$m£.3Emi8g&>*9~> 
1 8. K«0»Se/^-yi 9. ft*mv^-y2 0 

nxxm»mmm^-y2 nm^mtt&m 

1R22ms&th. BP*>, «SMO«2 2li. ±0»fiig 

^•^-y 1 8 i:©l«ilil88i5Sy^-y 1 9 1 ^P-ffi 

[003 9]ifcfc. @2tSrtrfc<. ^SK-X«1 

1 fclft^«2 2 1 2r^«ft ( BXx-^fi) oxtf* 

30 m2 3*m\rc$m-rhw. t-r. ^e<-x«i i± 

ie^HS2 2^^ ,ueiesi^- h zmm>^-y 

2 o&*vmmmm>w-y2 1 t&w^-xm. 

1 l<^-^±BSiafclfeO^«Stt>V^T. s^#a^ 
[0040] ic^SS. ^M<-xmi 1 kJg^«2 

2 tw@fcm^^«$^*feMyi2 3 a*qftft$ns t« 
40 ^-x}g^is« 1 „ ed*». ^e^-xsi 1 

mm&w&23*m,ximM^&tt<r>t&>. ± 
m^-xis. 1 1 k«eg«s2 2 1 <rffiinmm2 3 a« 

IS (S^P)2 3) S:^-C§. fm&tzmi. **oftf» 

[oo4i] ±m. Uzi&&^-xmm&. 1 ttj 

»t£±lll»i5^^- V 1 8<^BiLtfc:tt. H 1 fc^f 
rt<. f-77lRWN-V-^2A«M>rft»ttcJ:0S 
50 ^$)h.. SKWHSffi^^^-yi 9C««»tf3#A 
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1 1 

-y 1 8tHSJRft»taftot:. h-v • is>?mmt 

(0jW ) ^LT^gWtcKftJt^S. ifclc. ±0 

[ o o 4 2 1 actc. zm^-xtrnm. i jrg«t lt 
w-m^&xxmBm^&w&thXotzftm 

Cl£&ft6£fl'<-->MK1 lttfiSfcU ^K^-x 

i <namt *m7<r>Tmme>mz&7 a t 

.fcd(crt#7£3lH»\ LT 
y-X8S:»«L. ^-X8rtWV7-^2. 

Wfc. ^££«3J:d^1fc¥i^iM:Slig9££ 
[ 0 0 4 3 J JJUL J: 3 fcfi&£3*i£¥««c/f7-* 

^S£n&^-V-*^2i>J:tf±I5l»say^-yi8fc: 20 
Ifc^Sa^^iiHRffia^-^l 8*K>«?L1 5 
<^^|16, J)W^-y2 0t>«klf|feg^2 

tz£m<-xu 1 1 tcsrrs . mmimy < >m<m 

[ 0 0 4 5 ] £ti£«2 2#, t!?-#F2 £H 

^r&±B8sa;<*-y 1 8fc«^^3$-i©rrs 
twnwsmM-y 1 9 t3&«p-<o«^^2 2± 

[0046] $^tc. «e^S22fc*jv^T. tmm 
2?>--K0>im&±mi69&K9-> 1 8*qas$*i* 

tfttr. flS*<7)illfcti»tS±0«{fi»''C^->l 8i: 
JfJ&tS&Sfc. Jg&OWfl. 1 5<7>$b< 1 6 £:fr 
LT«mW*J J:r/»Wt^i-rsSdaffly^->2 0# 
JgfSSfvCfc'h 2fc»**-V2 0*»\ >t«7-*?2 
fcitfiBBfilgA-?-^ 1 8fc3fc£^£«il^fifa 

«ra«wcar< . ±m(r>mmm>*9->t tx 
ja»6*u m2<7)±m8m'W->tmzitx^ 

h. 50 
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[0047]**. »»g«2 2fcL ±08faSJB<O2 
K^-y<7)-o*«tt|aja>'^->'2 0 fc*fl§3fi*;fl§jg 

[0048] 4fc, *6S21S22fci>Vvc. ±tsJKE|g 
1 8*y^£i&dtcSL£^->ffiffi«£ 
Smt-thV. 03 <C) fc^UrlfL'W^IgfctijR 

w?-ywm<xhf^mwm:mkx-$. 

[0049] m&si4tm*v*mi6t<o& 

x-z&mx%<. wni 5<onmizj8!&.ztv£m* ~> 
xmiecomzzmtzk&x-t&coT. ±.®t$s&>* 
?->i8&e>immw->2 o'wm&amtrym. 
tj&m- l . 1 1 wwm&t s ^tcr&i 

±T£6. -fLT. ±^rt<«5fi^«2 2<0/|^ 

[00 50] Hte<OJg@2. 04 tt. dc^BB^HttW 
}g® 2 i: LX<n^m^J^-^'J^-)Vcrmm^n^m 

^mx-h*). m 1 ttzmfocmm 1 1 lt^* 
1 tctjJts^s^-xs 1 1 #m%t> . @4 fctjtvc . 

13&£T^5«24 kBHtfcffifttPP 
S <*y • 7x-uy • W7r4 F) SkoeaJ!HS2 5 

i: ^^^xwm^<r^^.ir^^mm2 e 

[0051]fiP^ lfeSg«2 2i:|ftgJi2 3a£tfL 
2Ot*h6|-rsa5^fcWT;k5«24^A>^0. «0» 

0is«ieffly^-y2 1 t«i6rrsa5^Hi»iae5ri?L 

[0052] -e<ofe«>. 0 1 iz^tti^mpT^i^m 
<?>&mi-z.mitimLx. mmm?3£%tsim 

•mt<tf. &mm<mm t 'h2<xmx: nxvo> 

[0053] w*>. w-mT2 tmmm? 3im-<n 
tmmsL2 2±j,zgmzixh<?>x\ 
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mzimm'W-y 2 0 tmrt&&#tnf¥Ttv$. mrw->am lx ±m£mwajv->& xim 

sktst*. ?xY<nmkn>tLt>^t2&L. mmm? itix±m±m^^^-yt±mm^^-yb 

[0054] ai*^H4t*L^iiiswjg®i w->t±M^*®fflmm'*?->tt:W5m£m 

&£xfmtor>mk2t LTcT^sftvx-v-t sol— >wc at<:«i«2r^L, &&^~xtmmLt>K jjotess 

*hv*\ ±msm>w~y 1 8t.wm>w-y2o Mt&m^-xiRt&m&M&ii xxsmsmmm-t 

liM&xtmmvw&vv+t&atwmmTh 10 mm>v->t±m&m*-xm<o-*(D3mt0M 

imm.2 2 tMEax h-cfifrc^ h . y^±smico±M^m* v*m. ±mi»mw- 

[ 0 0 5 5 1 &m<-ximm. 1 fc±0»a« y& JM»ii£:frbTJji^^-x«Mwsj: 

^-yi8fej:ufSEi!«ifflK^-y2o<o*^i£L. <tmx-zztmz. ±mtmi'*?-yt:±®&<?>& 

coftmffi£$mLttffixt>^xi>. wm^?->2 ffw-yfrhzzmmmsmt i^-mL±.^m-x 
o£±®is^<7>*mmm'*?->tLxm^&m& 20 mizx-i&Bssx*. xco^mitt^izawm 

[oo56] [oo59] ^m^-xm. immzitvx 

imicrm^] zmmt. &±<oxdtmm^tix^ mm^-ytm^-rhimizsMi^ti^^mis.tm 

in?. KiTtc*-r x ozm&m-rt . mmmiw-y tnmhmszmLZteii&L 

[0057] tmm&. -^nimicw-m^z® w&t $~ w^m Lfc«& t Lfco-e. ®mmm& 

-k-tzzmssmw-y*. m<r>zm&t&m>*9 w-yizms&ixrzwm^m&m&iti.xiE. 

-yiffl&tih tmz. m&fw-ytzmn u ®mm/*9-y\iz%mzixtznv-m=Hrt><r)/ 4 x 

mz*Lx±M&mmw*9-yt±Mmmm>**- $>z. 

ytimmfmxx^mmzmmtfzm&imL. 1 0 0 e 0 ] mmm^xismi^mt tt^. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a compact semiconductor power 
module having 

an inexpensive and reliable metal-based insulating substrate, and a 
method for 

manufacturing the semiconductor power_ module . 

SOLUTION: In an insulating substrate 22 where power and control 
elements 2 

and 3 are mounted, a plurality of blank holes 15 that are opened in 
copper foil 

on one main surface with copper foil on the other main surface as a 
stopper are 

formed, a copper-plated layer is formed on the internal surface of 
the blank 

holes 15, main and control circuit wiring patterns 18 and 19 are 
formed at the 

stopper side of the blank holes 15, and a pattern 20 for radiation 
and a 

pattern 21 for grounding control circuits are formed at the opening 
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side of the 

blank holes 15. The metal base insulating substrate 1 is bonded. In 
this 

case, an insulating layer 23a with specific thickness is formed 
between a metal 

base plate 11 and the pattern 20 for radiation and the pattern 21 for 
grounding 

control circuits by an insulating-sheet-like adhesive 23, and at the 
same time 

the internal surface of the blank holes 15 is filled with the 
adhesive 23. 
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